Quantitation of Cryptosporidium parvum infection in cell culture using a colorimetric in situ hybridization assay.
A quantitative colorimetric in situ hybridization assay was developed for detecting Cryptosporidium parvum infection in cell cultures using a digoxigenin-labeled probe targeting 18S rRNA. Intra-cellular developmental stages of C. parvum such as trophozoites and meronts were clearly discerned by light microscopy as localized areas of dark purple/black precipitate against a colorless background. Infections developed focally and the term infectious focus was applied to each cluster of developmental stages. There were no significant differences in the number of infectious foci following 24 h or 48 h incubation. However, 24 h and 48 h dose response curves were significantly different when infectivity was measured as the number of developmental stages per monolayer, with an average of 5.3-fold more stages following 48 h incubation. When infectivity was expressed as the number of infectious foci per inoculum oocyst converted to a percentage, it was demonstrated that the rate of infection decreased with increasing oocyst age. Oocysts of the Iowa isolate that were 7-10 days old demonstrated 7.8+/-2.4% infectivity (mean +/- standard deviation) compared to 4.2+/-0.8% for 21-28 day-old oocysts and 1.4+/-1.3% for 42-70 day-old oocysts. The assay also detected infection with other genotype 2 oocysts and a genoptye 1 isolate. This assay provides a direct quantitative approach for measuring C. parvum infectivity in cell culture.